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I.  The  Land  We  Inherited  from  the  Indians 

The  first  white  men  who  set  ioot  upon  the  soil  ot  what  is  today  the 
Commonwealth  ol  Pennsylvania  lound  a land  ol  seemingly  inex- 
haustible  fertility.  They  found  great  expanses  of  forest  literally 
teeming  with  an  amazing  variety  of  wild  creatures.  Nowhere  else  had 
these  men,  or  any  other  white  men,  witnessed  such  a luxuriance  of 
woods,  ol  waters,  and  ol  wildlife  as  they  had  found  here  on  this  new 
continent  ol  North  America.  I'his  land,  later  to  be  christened  “Penn’s 
Woods,"  or  Pennsylvania,  was  as  heautilul  and  as  bountiful  a land  as 
ever  existed  on  the  face  ol  the  earth. 

For  ages  untold.  Nature  had  been  preparing  the  land  and  had 
clothed  the  mountain  ranges,  the  rolling  hills,  and  the  broad  valleys 
with  vast  forests  of  noble  trees.  It  had,  indeed,  taken  many  centuries 
lor  these  forest  giants  to  grow  and  tor  these  forests  to  develop.  The 
litter  which  had  accumulated  on  the  lorest  lloor— the  soft,  spongy  mass 
of  decaying  and  decayed  organic  material— aljsorbed  most  of  the  rain- 
fall and  slowly  fed  this  water  into  many  thousands  of  springs  and 
these,  in  tiun,  led  the  numeious  streams.  These  forests  thus  served 
to  regidate  the  How  ol  evater  Irom  the  land.  Although  there  were 
occasicjual  periods  ol  high  water  when  the  rainlall  was  abnormally 
heavy,  the  forests  did  miuh  to  regulate  the  run-oll  and  Hoods  were  not 
a serious  matter.  Even  when  excessive  run-oll  did  cKcur,  the  waters 
did  not  become  muddy  because  the  forest  cover  largely  inevented  the 
soil  jjarticles  Irom  being  washed  away  from  the  land  into  the  streams. 

I'oday  we  may  wonder  what  the  original  or  viigin  forests  were  like. 
We  know  that  these  forests  were  as  variable  as  they  were  extensive. 
Liees  native  ol  the  Ncjrth  and  ol  the  .South  here  joined  hands.  A vast 
area  in  the  north-centi  al  jjart  of  the  state  was  covered  with  a dense 
loiest  growth  in  which  the  white  pines  and  hemlocks  predominated. 
The  huge  trees,  many  of  them  live  feet  in  diameter  near  the  ground, 
olten  grew  so  close  together  that  tlieir  lofty  crowns  practically  cut  oil 
the  sunlight  from  the  ground  beneath.  It  was  like  twilight  at  midday 
ill  this  forest;  the  once  famous  "lilack  Forest”  of  Pennsylvania.  In 
the  eastern  and  western  portions  (d  the  state,  and  in  the  mountain 
valleys  extending  ujr  from  the  South,  there  were  ecpially  extensive 
loiests  of  hardwoods  such  as  tlie  oaks,  hickories,  ashes,  maples,  and 
numerous  other  broad-leaved  trees.  The  mountain  ridges  of  the  south- 
central  portion  contained  forests  of  giant  chestnut  trees,  rock  oaks,  and 
pitch  pines.  Lesser  areas  in  the  glaciated  Northwest  and  Northeast 
were  occupied  by  Ncmthern  bog-type  forests  erf  tamarack,  spruces, 
balsam  lir,  and  paper  birch. 
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"This  laud  . . . teas  as  beautiful  aud  houutiful  a laud  as  ever  existed 
ou  the  face  of  the  earth." 


With  the  exception  oi  small  natural  openings,  scattered  bits  of 
meadow  land,  steep  dills,  and  water  areas,  the  entire  state  was  covered 
with  tree  growth.  Possessed  with  such  a variable  forest  habitat,  the 
stage  was  all  set  for  its  inhabitance  by  a great  variety  of  birds  and 
mammals.  Judging  from  all  of  the  earlier  accounts  they  were  present 
in  almost  unbelievable  abundance.  In  most  of  the  forest  area  deer, 
bear,  and  bison  were  plentiful;  and  elk  herds  roamed  the  northern 
ranges,  l ire  predatory  wolves,  cougars,  and  wild  cats  were  common, 
too.  Beavers  built  their  dams  and  lodges  along  many  of  the  streams; 
and  otters  made  their  homes  in  many  of  the  lakes,  and  ponds,  and 
creeks.  The  fisher  and  the  agile  pine  marten  dwelt  in  the  shadowy 
recesses  of  the  evergreen  forests.  Whld  turkeys  and  grouse  fretpiented 
the  more  sunny  openings  where  seeds  and  berries  were  abundant.  Im- 
mense flocks  of  waterfowl  composed  of  many  species  of  ducks  and 
geese,  thronged  the  waterways,  lakes,  and  marshes  on  their  spring  and 
fall  migrations.  A brilliantly  colored  little  irarrot,  the  Carolina 
paroquet,  on  occasions  frecpiented  the  forests.  Truly  this  land  was  a 
wildlife  paradise,  but  perhaps  nothing  ever  witnessed  by  man  sur- 
passed the  sjtectactilar  flights  of  the  native  wild  jhgeons  as  they  roamed 
the  vast  reaches  of  this  primeval  wilderness. 

The  passenger  pigeon  once  existed  in  unbelievable  numbers;  literally 
millions  of  them  must  have  comprised  the  immense  flocks  which 
wandered  the  woodlatids,  following  the  crops  of  nrast,  seeds,  and 
berries.  For  hour  after  hour  the  birds  would  darken  the  sky  as  a 
great  living  cloud. 
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The  original  human  inhabitants  of  the  land,  the  Indians,  were  as 
much  a part  of  it  as  were  its  furred  and  feathered  denizens.  The 
forest  and  its  wildlife  provided  most  of  their  needs  as  to  food,  clothing, 
and  shelter,  \\hld  fruits,  nuts,  and  edible  seeds  and  berries  could  be 
obtained  almost  anywhere.  The  elk,  deer,  bison,  bear,  and  a host  of 
smaller  mammals  provided  an  ample  source  of  flesh,  furs  and  skins. 
Then,  too,  there  were  wild  turkeys,  grouse,  pigeons,  and  waterfowl  in 
great  abundance.  The  many  thousands  of  miles  of  streams  and  the 
glacial  lakes  abounded  with  hsh,  frogs,  turtles,  and  mussels.  Scattered 
through  the  forests,  and  located  usually  along  the  banks  of  streams, 
were  a number  of  Indian  towns  or  villages  with  houses  constructed  of 
logs,  bark,  and  hides.  In  small  clearings  these  people  practiced  a 
primitive  sort  of  agricidture  and  raised  crops  of  maize,  squashes,  and 
beans.  Many  of  the  picturesque  names  of  places,  of  rivers,  lakes,  and 
mountains  in  Pennsylvania  are  of  Indian  origin.  It  is  evident  that 
the  Indian,  even  though  he  obtained  the  greater  portion  of  his  living 
from  the  forest,  was  not  a destructive  factor.  The  native  population 
was  never  large,  and  their  weapons  and  implements  were  far  less 
efficient  than  those  later  employed  by  the  white  men.  The  Indian 
seldom,  if  ever,  took  more  wildlife  than  he  had  actual  need  for.  Their 
wilderness  jiaradise  remained  intact,  through  centuries  of  use  and 
occupation,  until  the  coming  of  the  white  man  and  his  civilization. 


II.  The  Era  of  Exploitation 

Nearly  all  of  the  accounts  sent  back  by  explorers  and  settlers  made 
at  least  some  mention  of  the  bountifulness  of  Nature  in  this  New 
WMrlcl  wilderness.  To  many  the  forests  seemed  as  vast  and  endless 
as  the  waters  of  the  great  ocean  they  had  crossed.  There  certainly 
seemed  to  be  no  end  to  this  sea  of  trees  which  extended  across  the 
mountain  ranges  and  flowed  over  the  rolling  hills  and  down  the 
valleys.  Here,  indeed,  men  thought  they  had  found  an  inexhaustible 
supply  of  timber  to  meet  all  of  their  needs  and  for  all  time  to  come. 
The  abundance  of  wildlife,  particularly  the  numbers  of  game  birds 
and  mammals,  the  prolific  fisheries,  and  the  wealth  of  fur-bearers,  soon 
became  common  knowledge.  Men  had  never  seen  anything  like  it 
anvwhere  in  the  world  before. 


"There  u ere  wild  turkeys  . . . in  great  abundance.” 


Like  the  Indians,  the  pioneers  obtained  a lar<>e  part  ot  the  necessities 
ol  lite  from  the  surrounding  forests:  but  unlike  the  Indians  these  white 
men  were  not  satisfied  only  with  the  stipplying  ot  these  necessities; 
and  they  soon  sotight  to  convert  the  natural  resources  of  the  land  into 
cash.  Not  infretjuently  the  forests  were  considered  to  be  an  obstacle 
in  the  very  path  of  their  expanding  civilization;  and  the  trees  were 
girdled,  felled,  anti  often  burned  simply  to  clear  the  land.  Tind)er  was 
so  abinulant  and  so  easily  obtainable  that  men  not  only  used  but  de- 
stroyetl  it  tvith  reckless  abandon.  Fires  were  allowed  to  sweep  through 
the  forests,  and  they  came  to  be  looked  upon  as  a customary  aftermath 
of  the  sawmill.  Reach  markets  were  soon  fountl  for  furs  and  hides, 
and  to  some  extent  for  the  flesh  of  the  larger  mammals.  Eventually 
the  market  hunters  found  a good  trade  in  all  species  of  game  while 
others  did  a flourishing  business  in  the  jilumage  of  tvild  birds.  .Some- 
times, just  for  sj)ort,  men  tvould  stage  what  were  called  “wild  animal 
drives  ':  anti  tvholesale  slaughter  of  tvildlifc,  both  of  game  and  ol 
predators,  wtitild  result. 

In  the  cotirse  of  time  the  white  man's  civilization  spread  throughout 
the  former  tviltlerness,  and  the  great  forests  of  Penn's  Woods  were 
graduallv  consumed  by  the  satv  mills.  Farms  and  thrit  ing  communi- 
ties took  the  place  of  much  of  the  land  once  covered  tvith  trees.  In 
a little  more  than  two  centuries  the  “inexhatistible  forests"  had  very 
largely  come  to  their  end,  anti  men  began  to  face  the  necessity  of  look- 
ing to  more  and  more  distant  forest  lands  to  provide  a timber  supply. 
From  the  beginning  the  lumbering  policy  had  been  to  cut  and  get 
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''Eros/oi/  u’us  foJih'nig  even  the  more  fertile  farmlands  of  the  life-giving  top  soil." 


out,  leaving'  Ijchiiul  a desolate,  devastated  land.  Many  of  the  once 
tlniving  connnnnilies  ol  the  hnnhering  days  became  mere  “ghost 
tov.ns’’,  and  soon  little  lemained  to  mark  (heir  location  save  crumbling 
fonndations  and  Inige  piles  oi  sawdust.  No  ellort  was  made  to  sus- 
tain the  yield  ol  the  lorests  or  to  provide  lor  luture  timber  crops. 
Fires  which  swejjt  ])ci  iodically  over  the  deloi  ested  land  prevented 
natuial  reloi estation;  and  sul)se(|uent  ciosion  removed  the  lertile  top 
soil,  olten  gashing  the  hills  rvith  ugly  gullies.  Floods  became  tnore 
and  more  fiecptcnt  ;ind  more  and  more  devastating  in  the  populated 
river  valleys.  .Men  began  to  wail  and  to  cinse  Nature  lor  their  mis- 
fortunes, hnt  few  indeed  leali/ed  that  man  and  not  Nature  had  been 
at  fault. 

\Vildhfe,  of  course,  sullered  the  same  plight  as  did  the  fcrrests.  The 
betels  ol  bison,  oi  httlhdoes,  were  soon  exterminated  and  were  rapidly 
followed  by  the  elk,  beaver,  marten,  jranther,  and  wcrlf.  The  black 
bear  and  even  the  deer  were  becoming  exceedingly  scarce  over  most 
of  their  loiiner  lange.  No  longer  did  the  beautiful  Clarolina  paroc|uet 
add  its  touch  of  lilc'  and  color  to  the  woodlands,  I'lie  great  flocks  of 
wateilowl  ceased  to  come  and  go  with  the  seasons,  and  e;ich  year  saw 
their  numbers  constantly  dwindling.  Shortly  before  the  close  of  the 
past  century  the  last  of  the  great  flights  of  passenger  pigeons  put  in 
their  appearance,  and  only  a fetv  decades  later  the  sole  survivor  of 
their  legions  died  in  a zoological  garden. 


WILDLIFE  CONSERVATION 


The  dawn  of  the  present  century  found  practically  all  of  the  virgin 
forests  gone  from  Pennsylvania.  A great  deal  of  the  land  area,  par- 
ticularly in  the  mountains,  was  of  little  or  no  value  for  agriculture. 
Many  of  the  poorly-paying  mountain  farms  had  been  abandoned  or 
were  rapidly  being  abandoned  by  their  discouraged  otvners.  This 
land  was  suitable  only  for  growing  a new  crop  of  trees;  new  forests 
to  take  the  place  of  the  vanished  forests  of  other  days.  Much  of  it 
was  lying  idle;  thousands  of  acres  of  hreswept,  eroding  land  which  was 
an  increasing  liability  instead  of  an  asset.  Floods  swept  down  the 
valleys  depositing  silt  and  destruction  with  them.  Droughts  became 
intensified  because  stream  flow  was  not  regulated.  Erosion  was  robbing 
even  the  more  fertile  farmlands  of  the  life-giving  top  soil.  Thousands 
of  miles  of  streams  had  become  putrid  highways  of  fllth,  untenant- 
able by  any  useful  form  of  life  and  a stark  menace  to  the  public 
welfare.  Wildlife,  particularly  those  species  classed  as  game,  was  at  a 
low'  ebb  and  disappearing  fast.  Now  we  had  arrived  at  the  conserva- 
tion crossroads.  It  became  a cjuestion  of  whether  or  not  we  were  going 
to  completely  lose  this  great  natural  heritage  of  ours,  the  last  remnants 
of  which  tvere  rapidly  slipping  through  onr  fingers. 


III.  The  Era  of  Conservation 

In  these  days  we  hear  a great  deal  about  the  conservation  of  our 
natural  resources.  Conservation  has  been  defined  as  the  “wise  use” 
of  such  resources.  Now  all  of  our  natural  resources  are  not  necessarily 
to  be  conserved  in  the  same  maner.  Some  natural  resources,  once 
they  are  used  up,  can  never  be  replaced.  These  are  the  non-renewable 
resources.  They  are  an  integral  part  of  the  earth,  have  always  been 
there,  or  have  been  develojjed  over  such  an  exceedinglv  long  period 
of  time  that  we  consider  them  as  belonging  to  the  earth’s  crust.  In 
this  class  we  have  all  of  the  mineral  deposits  such  as  the  ores  of  iron, 
copper,  tin,  zinc,  etc.,  and  also  the  deposits  of  coal  and  oil.  There  is 
no  method  by  which  the  supply  of  such  resources  can  be  replenished 
once  they  are  gone  although  man  may  devise  substitutes  for  some  or 
all  of  them  in  the  event  this  happens.  The  second  group  of  natural 
resources  are  those  tvhich  are  capable  of  reneAving  themselves,  the 
renewable  natural  resources,  although  some  of  them  mav  require  con- 
siderable time  to  develop.  In  this  latter  class  we  have  such 'things  as 
forests,  grasslands,  soils,  and  wildlife. 

Plants  and  animals  are  living  things,  or  as  we  often  sav  they  are 
“organic'  . In  contrast  to  the  non-living,  mineral,  or  “inorganic” 
matter,  living  things  have  the  power  to  grow  and  to  rcprodt/cc  them- 
selves. .Soils,  in  a certain  sense,  are  in  part  bitilt  ttp  bv  living  things; 
and  they  contain  a great  tleal  ot  organic  matter;  but  if  all  of  the  soil 
were  to  be  removed,  down  to  bed  rock,  it  wotild  reqtiire  ages  for  its 
renewal.  When  tve  hear  the  word  “conserration”,  it  is  usuallv  in 
connection  with  these  renewable  natural  resources;  and  it  is  in  that 
sense  that  we  are  employing  it  here.  .\s  far  as  living  things  are  con- 
cerned, there  is  always  some  hope  of  perpetuating  them  for  the  future. 
The  era  of  conservation  came  too  late  to  save  the  passenger  pigeon^ 
die  Cat  olina  paioqttet,  the  gteat  atik,  and  the  heath  hen  from  ex- 
tinction. Several  other  species  are  even  now  on  the  borderline;  but 
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wc  tan  l)e  thanklul  that  many,  many  more  forms  of  wiklliie  did  not 
])ass  do^vn  the  faded  trail  and  become  but  a memory. 

It  was  loi  tnnate  that  at  least  a lew  men  foresaw  the  disastrous  course 
we  had  Iceen  taking  and  that  they  ])ossessed  the  courage  and  the 
ability  to  turn  us  from  that  course.  That  was  not  by  any  means  an 
easy  task,  but  we  can  Ire  thanklul  that  it  was  accomirlished.  'Fhe  story 
ol  the  long,  tiphill  light  against  the  prevailing  forces  of  |rower  and 
greed  is  a most  heartening  bit  ol  otn  national  history— and  it  still 
continues.  W'e  in  Pennsylvania  can  well  be  prernd  ol  the  men  who 
so  ably,  and  unseKishly  pioneered  in  the  conservation  movement  as 
well  as  rejoiced  in  their  accomplishments. 

I’he  first  outstanding  elforts  were  those  directed  toward  lorest  con- 
servation and  the  relorestation  ol  the  cut-over  latuls.  These  efforts 
very  early  resulted  in  a program  of  state  accpiisition  ol  lands  for 
forestry  purposes.  For  the  most  |)art  they  consisted  ol  these  deforested 
"deserts"  full  ol  burnt  snags  and  stumjis;  but,  at  the  same  time,  a 
]jrograin  crl  practical  lorest  management  was  adopted;  an  efficient 
system  of  fire  protection  was  set  up;  and  nurseries  were  established  to 
grow  seedlings  lor  replanting.  It  was  |iroven  that  the  forests  could  be 
brought  back,  d’oelay  few  jiersons  would  dispute  the  valtie  of  the 
State  Forests  as  a practical  investment.  They  are  not  only  growing 
a new  crop  ol  trees  but  piovicling  recreation  for  thousands  and  pro- 
tecting numerous  importatit  watersheds.  In  subsecpient  years  the  Fed- 
eral governmetit  established  the  .Vllegheny  National  Forest  at  the 
headwaters  ol  the  .Mlegheny  River  in  Northwestern  Pennsylvania. 
Frees  are  a crop  and  will  be  handled  as  such  on  the  State  and  National 
Forests. 

Following  closely  in  the  steps  ol  the  lorest  conservationists,  some  of 
our  s|)ortsmen  and  naturalists  laid  the  foundation  of  a program  for 
game  and  general  wildlile  restoration.  Stricter  laws  were  formnlated 
to  protect  sotig  birds,  game  birds,  atid  g;nne  and  lur-bearing  mammals. 
Areas  were  set  aside,  at  hist  principally  on  the  State  Forests,  as  State 
(kune  Refuges.  Fhese  were,  in  ellect  iiniolate  sanctuaries  for  wilcl- 
lile.  d’ockiy,  in  aclditictn  to  the  State  Forests,  more  than  876,000  acres 
of  land  are  being  primarily  developed  lor  cvildlile  and  public  hunting 
under  the  title  ol  State  Clame  Fancls.  d hrough  the  untiring  efforts 
ol  the  Pennsylvania  Game  Commission  atid  the  sportsmen  ol  the  state, 
om  wildlife  sitnatioti  has  steadily  improved;  and  again  Penn's  ^VTocls 
has  become  an  outstanding  hunter's  paradise.  Elforts  have  been  made 
time  and  again  to  alleviate  the  jjollntion  ol  many  miles  ol  our  streams, 
but  thus  far  only  with  mediocre  success.  Much  ol  the  stream  pollu- 
tion is  not  at  all  necessary.  The  elimination  of  the  jjollution  evil 
remains  a challenge  to  all,  tiot  alone  to  the  sportsmeti  who  have  thus 
far  borne  the  Irrnnt  of  the  battle. 

It  (annot  be  denied  that  we  have  made  lemarkable  jtrogress  in  con- 
serving our  iorests  and  onr  wildlile,  but  by  no  means  have  we  solved 
all  ol  onr  problems.  \\'e  have  oidy  recetitly  stalled  to  ajrply  the 
scientific  method  of  solving  many  of  them.  If  conservation  of  fcarests 
and  wildlife  is  to  achieve  the  maximum  possible  success,  we  must  seek 
for,  and  make  a practical  a])plication  of,  the  underlying  biological 
principles.  The  practical  and  eflicient  forester  or  wildlife  manager 
must  possess  a broad  scientific  knowledge  of  plant  and  animal  life  of 
the  soils  which  sustain  that  life. 
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Years  ago  we  started  out  with  individual  “pet  peeves  ’ such  as  iorest 
conservation,  game  conservation,  song  bird  consert  ation,  etc.;  but  today 
we  see  all  of  these  only  as  smaller  aspects  ot  the  whole  conservation 
problem.  There  was  a day  when  a man  could  tlump  a dozen  rabbits 
or  pheasants  in  any  field,  put  a tew  cans  of  bass  fingerlings  in  his 
farorite  stream,  or  plant  an  acre  or  ttvo  of  pine  trees  and  call  himself 
a conservationist.  Some  men  felt  that  it  they  went  out  on  a vermin 
hunt"  and  killed  all  ot  the  hawks  and  owls  they  saw,  they  were  prac- 
ticing conservation.  Right  or  rvrong,  no  doulrt  all  of  these  folks  tvere 
sincere  in  their  motives;  but  today  we  want  to  be  sure  if  we  are  doing 
the  proper  thing  anti  doing  it  in  the  right  way.  d here  is  still  much 
that  we  can  learn  about  otir  conservation  problems,  perhaps  we  haven't 
even  scratched  the  surface  yet,  litit  it  does  seem  that  we  are  on  the 
right  track. 

The  native  vegetation  which  originally  covered  the  land  served 
to  protect  the  soil  from  rapid  erosion.  In  Pennsylvania  this  con- 
sisted largely  ot  forest  trees,  but  over  large  areas  ot  the  North  American 
continent  rank  growths  of  grasses  served  as  a binder  tor  the  soil  and 
prevented  it  from  being  carried  away  by  cvater  or  by  the  -wind.  It  is, 
ot  course,  tpiite  natural  tor  all  of  the  higher  land  masses  to  erode,  hut 
this  natural  erosion  usually  takes  place  very,  very  slowly.  Geologists 
tell  us  that  the  natural  tendency  is  lor  the  land  to  be  worn  down  to 
a neai  ly  level  plain,  even  to  sea  level.  In  the  earth's  past  history  great 
mountain  masses  have  been  worn  atvay  by  the  action  of  the  elements, 
but  this  is  accomplished  only  over  a very  long  period  of  many  millions 
of  years.  It  is  much  too  slow  a process  to  be  at  all  evidenced  in  a 
normal  liletime  ot  man.  \'ery  rapid  erosion  results,  however,  when 
the  protective  cover  of  vegetation  is  removed;  and  this  rapid  erosion 
has  destroyed  much  good  land  in  a c omparativelv  tew  years. 

Soil  is  derived  from  the  underlying  layers  of  rock  as  a result  of  the 
weathering,  or  the  decomposition,  ot  the  rock  material.  Soils  may  be 
moved  long  distances  from  the  parent  rock  material  through  such 
agencies  as  water,  tvind,  and  glaciers.  It  the  soil  particles  are  large, 
it  is  called  sand;  and  it  they  are  very,  eery  small,  it  is  known  as  clay. 
Most  soils  consist  ot  a mixture  ot  both  and  are  known  as  loam.  A 
sandy  loam  is  a soil  -which  has  more  sand  than  clay,  and  a clay  loam 
one  which  has  more  clay  in  it  than  sand.  The  roots  ot' plants  pene- 
trate the  soil  layer  and  help  to  bind  the  soil  particles  and  thus  keep 
them  from  being  washed  or  blown  away.  ^Vhen  the  living  plants  and 
animals  die,  their  remains  get  into  the  soil  where  they  slotdy  decom- 
pose and  form  hiinins.  You  are  all  no  doubt  familiar  with  the  dark- 
colored  lacer  of  decayed  and  decaying  leaves,  branches,  and  trunks 
which  forms  beneath  the  trees  in  the  forest.  This  humtis  in  the  soil 
both  enriches  it  and  greatly  increases  its  capacitv  to  absori)  and  retain 
water,  ft  is  what  enables  the  soil  to  soak  up  water  much  like  it  is 
soaked  up  by  a sponge.  The  leafy  canopy  formed  bv  the  vegetation 
helps  to  protect  the  soil  from  hard  rains;  and,  to  a considerable  extent, 
it  retards  drying  out  of  the  soil  during  those  periods  when  there  is  little 
or  no  rainfall. 
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^Vhat  happens  to  the  soil  when  the  vegetation  is  destroyed?  No 
donl)t  yon  have  stootl  on  a bridge  (jver  a small  stream,  or  along  the 
stream  l)ank,  alter  a hard  summer  shower  and  watched  the  swirling, 
muddy  waters  roll  by.  What  yon  have  seen  was  soil,  the  valuable  top 
soil,  on  its  way  from  the  land  toward  the  ocean.  Every  year  the 
rivers  ol  America  carry  away  hundreds  ot  thotisands  ol  tons  ot  soil 
and  dump  it  out  in  the  ocean  where  it  is  lost  lorever  as  far  as  man  is 
concerned.  Some  ol  it  is  dejrosited  along  the  way  as  silt.  This  silt 
olten  destroys  valuable  beds  ol  acpiatic  vegetation  and  interferes  with 
the  rejuodiu ii(m  ol  fish  and  other  acpiatic  animals.  It  also  creates 
cpiite  a proltlem  l)y  Idling  in  reservoirs  and  the  pools  behind  dams 
ahmg  the  streams.  All  ol  us  have  noticetl  the  gullies  which  are  cut  by 
the  water  in  unprotected  soil  and  in  ctihivatecl  fields.  Gullies  are  the 
most  obvious  aspects  of  erosion.  It  is  not  so  easy  to  detect  the  evork 
ot  sheet  erosion  cvhich  constantly  robs  a thin  lilm  of  soil  from  the 
land  surface. 

Streams  in  forested  areas  ustially  remain  cpiite  clear,  even  after  the 
heaviest  rains,  because  the  forest  cover  prevents  the  soil  fri:)m  being 
washed  away.  The  rain  water  which  falls  in  the  forest  is  absorbecl 
niiich  more  cpiickly  and  more  ccunpletely  by  the  sponge-like,  humus- 
laden  soil.  A great  deal  of  the  water  slorvly  jrercolates  down  into  the 
sub-soil,  to  the  reservoir  ol  ground  water,  and  is  slowly  fed  into  the 
springs  and  streams.  Forests,  and  other  areas  well  covered  with  vege- 
tation, regulate  the  rim-oll  of  water  from  the  land,  retarding  it  during 
wet  periods  and  releasing  it  slowly  over  an  extended  period  of  time. 
1 he  run-off  ol  water  from  bare  ground  is  very  rapid,  and  with  each 
heavy  rain  considerable  soil  is  washed  away.  This  results  in  frecpient 
floods,  higher  Hood  crests,  and  damage  from  silting.  It  is  also  to  be 
noted  that  bare  ground  absorbs  and  stores  very  little  water  by  com- 
jjarison;  and  during  extended  periods  of  dry  weather  the  springs  and 
streams  may  completely  cease  to  How,  thus  intensifying  the  ill  effects 
of  drought. 

'Fhousands  npcjn  thcuisands  ol  acres  ot  good,  fertile  farm  land  have 
been  more  or  less  completely  mined  by  the  ravages  c)f  erosion.  It 
has  been  going  on  lor  generations,  but  only  within  comparatively 
recent  years  have  we  awakened  to  tact  and  realized  that  its  contintia- 
tion  amounts  to  economic  ruin.  Soil  conservation  is  a new  science  in 
American  agriculture,  and  we  are  hearing  a great  deal  about  it  today. 
Our  farmers  are  being  shown  how  to  save  their  soil;  how  tez  prevent 
its  being  stolen  by  wind  and  by  water.  In  many  cases  this  nuist  mean 
a radical  change  in  age-old  agriculttiral  practices.  It  means  that  lands 
too  steep,  or  too  poor,  lor  jcrofitable  larming  should  be  put  into  some 
sort  of  soil-building  permanent  cover  stub  as  forest  or  pasture.  It 
means  the  adojrtion  ol  crop  rotation,  contour  plowing,  strip  cropping, 
and  other  practices  designed  to  save  and  to  build  up  the  soil.  The 
basic  princijtle  behind  it  all  is  to  retard  the  run-off  ol  water,  and  thus 
lessen  its  power  to  carry  away  the  soil,  and  to  retain  the  water  upon 
the  land  where  it  will  be  able  to  do  the  most  good. 

Wildlife  will  benefit  immensely  through  the  soil  conservation  pro- 
gram, jn  incipally  because  in  order  to  save  the  soil  we  must  restore  the 
vegetation  and  that  means  the  restoration  of  wildlife  habitat.  The 
two  go  hand  in  hand.  Gullies  are  being  controlled  by  the  means  of 
dams  and  the  planting  of  permanent  vegetation  such  as  trees  and 
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shrubs.  In  a great  many  cases  it  has  been  necessary  to  restore  lakes, 
ponds,  and  marshes,  which  had  been  previously  and  unwisely  drained, 
and  to  create  new  ones  in  order  to  retain  the  water  and  establish 
higher  water  tables  lor  agricidtural  crops.  Conservation  is  very  largely 
a matter  ot  conserving,  or  restoring,  nature  as  a whole— forests,  farms, 
fish,  birds,  and  mammals.  I'he  very  foundation  of  any  real  conserva- 
tion program  must  essentially  be  built  upon  the  conservation  of  the 
S(hl  and  water  resources  which  are  so  essential  to  all  life. 

V.  Water  and  the  Water  Cycle 

\Vater  is  essential  to  all  lile.  Even  if  we  have  good,  fertile  soil  and 
water  is  lacking,  it  will  not  support  living  things.  Plants  attain  their 
maximum  abundance  and  the  growth  of  vegetation  is  most  luxuriant 
tvhere  there  is  an  abundance  of  moisture  in  the  soil.  In  desert  regions 
the  plant  life  is  sparse,  and  such  plants  as  do  exist  there  have  adapted 
themselves  Icrr  life  under  conditions  of  extreme  drought.  Most  of 
these  plants  have  very  small  leaves,  or  no  leaves  at  all;  and  their  stems 
have  been  modified  to  serve  as  storage  places  lor  water.  On  the  other 
hand  we  find  very  dense  growths  of  vegetation  in  the  warm  and  humid 
tropical  lands  where  rainfall  is  abundant  and  well  distributed  through- 
out the  year.  Forest  trees  recpiire  a goodly  amount  of  water  while 
grasses  and  some  other  herbaceous  plants  can  thrive  on  lesser  amounts 
and  are  able  to  grow  on  lands  which  do  not  receive  sufficient  moisture 
to  support  trees.  The  great  grasslands  which  occupied  the  ^Vestern 
plains  were  able  to  occupy  that  land  simply  because  the  rainfall  was 
insufficient  to  permit  tree  growth.  I he  type  of  vegetation  found  in 
any  region  is  a result  of  the  amount  of  rainfall  ami  the  cajracity  of  the 
soil  to  retain  moisture. 

\Vater  exists  in  three  states;  as  a liquid,  as  a solid  (ice)  , and  as  an 
invisible  gas  (water  vapor)  . If  we  were  to  pour  some  water  into  a 
shallow  pan,  ami  leave  it  exposed  to  the  air  and  sunshine,  we  should 
see  that  it  gradually  disappears.  We  cannot  see  where  the  water  is 


"Water  is  essential  to  all  life."  Hamson  Photo 
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going  but  l>y  simple  deduction  we  can  tell  that  it  is  going  into  the 
surrounding  air.  I'he  process  by  whit  h the  li(]nid  neater  is  turned  into 
an  invisible  vapor  and  vanishes  into  the  atmosphere  is  known  as 
evaporatKju.  I'he  atmospheie  is  constantly  obtaining  water  in  a vapor 
form  from  the  earth’s  sin  lace— Irom  the  surfaces  of  the  oceans,  ponds, 
lakes,  marshes,  and  all  other  water  areas,  from  the  soil,  horn  the  vege- 
tation, and  Irom  many  other  sources.  I'his  water  vapor  is  carried 
aloft  by  air  currents;  and  ivhen  the  air  becomes  cooleil  at  high  alti- 
tudes, this  water  vapor  coii(le)ises  to  lorm  clontls;  and  idtimately  it 
falls  carthwaartl  again  as  preci pitatiun  such  as  rain,  sleet,  or  snoiv. 

\\’hen  rain  falls  ipion  the  snrlace  of  the  earth,  it  tends  to  (low  from 
the  land  toward  the  great  storage  basitis  we  knoiv  as  the  oceans.  Some 
of  it  is  evtiporated  again  in  lalling  toward  the  earth,  or  evaporates 
soon  alter  it  t eat  lies  the  earth's  surface,  Imt  most  of  it  either  runs  oil 
the  land  into  the  creeks  and  rivers  or  is  absorbed  by  the  soil.  'I’he 
surface  rnn-olf  is  regulated  to  a remarkable  extent  by  the  vegetation. 
Some  ol  this  ivater  letained  liy  the  soil  is  used  up  by  the  vegetation; 
but  a great  deal  finds  its  way  tlownivard  into  the  subsoil  and  the 
jiorous  rocks  beneath.  Water  may  be  storeil  in  the  groutid  for  con- 
siderable periods  of  time,  but  evenlnally  it  escapes  through  springs 
and  see}xige  areas.  ^Vater  is  also  stored  in  natinad  basins,  or  depres- 
sions, on  the  surface  of  the  earth  such  as  lakes,  ponds,  swamps,  or 
marshes. 

'I'o  obtain  the  greatest  good  from  the  -water  w-hich  falls  upon  the 
earth's  snrlace  it  is  necessary  to  retain  it  as  long  as  possible  upon  the 
land.  M;in,  however,  learned  the  truth  of  this  matter  the  hard  way. 
For  years  he  labored  to  lunry  the  -ivater  oil  the  lantl  in  the  shortest 
possible  time  and  by  the  most  direct  route.  Me  constrticted  ditches 
and  drains  and  often  straightened  out  the  stream  channels  to  expedite 
its  movement.  During  the  past  centtiry  Americans  went  on  a drainage 
“spree",  ;ind  now  we  have  begun  to  ivitness  the  results.  The  wholesale 
drainage  of  hikes  and  marshes  has  brought  about  a general  lowering 
of  tile  ground  water  level  (the  water  table)  . This  has  had  serious 
repercussions  on  agriculture  in  many  localities.  \Vith  the  advent  of 
the  drought  years,  growing  plants  snllered  liecause  low'ered  water  tables 
meant  that  practically  no  moisture  was  available.  Much  good  farm 
land  has  been  ruined  by  nmvise  drainage  projects.  We  have  also 
done  much  toward  hastening  the  water  off  the  lantl  through  the  re- 
moval ol  lorests,  grasses,  and  other  native  vegetation;  and  w'e  have 
experienced  the  results  in  rapid  erosion  of  the  soil,  devastating  and 
frecjiiently  occurring  floods,  and  other  consecpiences. 

^\altllife,  tocr,  must  have  water;  but  through  matiy  ill-advised  drain- 
age schemes  we  have  destroyed  hundreds  of  thousands  ol  acres  ol  the 
best  wildlife  habitat.  W'aterfowl,  in  jiarticnlar,  have  suffered  tremend- 
ously by  the  destruction  of  great  breeding  grounds,  both  in  this 
country  and  in  Canada.  Now  some  of  the  land  wdiicli  was  obtained 
by  draining  olf  the  ivater  proved  to  be  good  farm  lantl;  but  many, 
many  thousands  of  acres  c:)f  it  proved  otherwdse.  \"aluable  lakes  and 
marshes  were  pawned  for  worthless  alkali  flats  and  dust  bowls.  Since 
man  has  learned  that  he  was  wrong,  and  that  nature  was  right  in  the 
first  place,  he  has  been  endeavoring  to  amend  much  ol  the  damage 
Avhich  he  has  done.  This,  however,  is  going  to  cost  millions  in  dollars 
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''Waterfowl  have  suffered  trefueudously  by  the  destruction  of  great 

breeding  grounds." 

and  iec[uiie  a great  manv  years  to  atconiirlish:  Itut,  out  ot  sheer  neces- 
sity, it  must  Ire  done.  Soil  conservation.  Hood  control,  and  agriculture 
all  ret]uire  that  tvater  Ire  retained  upon  the  land  as  long  as  possible; 
retained  tor  the  use  of  grotving  crops,  lor  livestock,  lor  wildlife,  and  for 
man's  ot\  n recreational  use,  W ater  must  Ire  retained  in  order  to  make 
it  serte  manv  usefid  purposes  instead  of  becoming  a monstrous  agency 
ol  destruction  sweeping  toward  the  sea. 

Pure  tvater  is  a precious  asset,  but  man  has  been  responsible  for  the 
misuse  of  rvater  areas  just  as  he  has  been  guiltv  of  the  misuse  of  our 
other  natural  resources,  Many  sources  of  drinking  tvater  have  been 
rendered  impotable,  or  unfit  for  such  use,  through  contamination  by 
organisms  which  are  apt  to  cause  disease,  d’hotisantls  of  miles  of 
streams  have  been  polluted  -with  industrial  wastes  and  rvith  raw  sewage 
so  that  they  no  longer  produce  fish  and  other  valuable  acpiatic  life 
or  serve  any  other  useful  purpose,  Iliis  use  ot  streams  tor  the  disposal 
of  man’s  filth  and  poisons  is  certainlv  neither  a tvise  nor  a legitimate 
use.  Much  of  the  pollution  is  neither  necessary  nor  excusable  in  the 
light  of  man's  present  knowledge  and  ability  to  take  adecjuate  care 
of  wastes,  and  to  render  them  innoxious  betore  their  discharge  into 
any  stream  or  body  of  water.  Some  of  the  industries  which  insist  on 
dumping  their  wastes  into  streams,  and  plead  that  such  practices  are 
necessary,  may  olten  be  of  infinitelv  less  value  to  a commtinity  than 
the  unpolluted  stream  would  be.  'Water  is  ot  vital  importance  to  all 
living  things,  and  tvithont  it  lile  would  be  impossible.  It  is  one  ot  our 
most  precious  assets,  or  it  can  be  one  of  our  most  heartless  masters, 

VI.  The  Importance  of  Plant  Life 

'Withotit  plants  no  animal  life  could  exist  upon  the  earth's  surface. 
Green  plants  alone  have  the  ability  to  make  food  out  of  inorganic 
matter.  Animals  of  all  kinds,  including  man,  at  e dependent  u[)on 
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plants  lot  use  ol  all  their  toorl.  "Whlh  all  of  man’s  knowledge  of 
chemistry  and  his  almost  amazing  creative  ability  he  has  never  been 
able  to  make  even  a single  oiiiKe  of  food  from  the  basic,  inorganic 
elements.  This  secret  is  still  locked  np  in  the  green  leaf.  We  know 
a great  deal  about  wbat  takes  place  there,  but  apparently  we  don’t 
know  jnst  exactly  how  it  is  done. 

Tlie  green  jrarts  of  plants  are  green  because  their  cells  contain  a 
green  pigment  known  as  clilorojjliyll.  This  pigment  is  not  scattered 
thronghont  the  cells  but  is  contained  in  little  bodies  in  the  cells  which 
are  known  as  chloroplasts.  Now  the  green  leaves,  and  the  other  green 
parts  of  jrlants,  are  in  a way  “food  factories.”  d’hese  little  chloroplasts 
constitute  the  machinery  of  the  plant  “food  factory.”  We  all  are 
aware  of  the  fact  that  energy  of  some  .sort  is  retpiired  in  order  to  run 
a machine  of  any  kind.  Alan  has  often  used  his  own  energy,  the 
energy  of  other  animals,  of  wateifalls,  steam,  electricity,  or  explosives 
to  run  his  machinery.  The  source  of  the  energy  nsetl  in  the  plant 
“food  factory”  is  one  which  man  has  scarcely  yet  been  able  to  harness 
and  use;  it  is  energy  of  sunlight.  We  also  know'  that  any  factory 
must  have  raw'  materials  from  wdiich  the  hnished  product  is  made 
and  that  there  are  certain  leftover  w'aste  products,  or  by-products, 
which  result  from  the  process  of  manufacturing.  All  of  this  is  etjually 
true  of  the  plant  “food  factory.”  One  of  the  raw'  materials  used  in 
the  manufacture  of  food  is  a gas  taken  out  of  the  air.  This  gas  is 
called  carbon  dioxide,  and  each  molecide  of  it  consists  of  one  atom 
of  carbon  united  chemically  w'ith  tw'o  atoms  of  oxygen.  Carbon 
dioxide  exists  in  the  atmosphere  in  the  proportions  of  three  parts  in 
every  ten  thousand.  This  gas  is  given  off  by  all  animals  during  the 
jjroccss  of  respiration,  or  breathing. 

Another  of  the  raw  materials  utilized  is  familiar  to  all  of  us;  it  is 
nothing  more  than  water  which  is  derived  from  the  soil  by  the  plants. 
Water  is  composed  of  tw'o  atoms  of  hydrogen  chemically  united  with 
an  atom  of  oxygen.  In  the  plant  “food  factory”  these  tw'O  raw  ma- 
terials are  broken  down  and  reconstructed  in  the  form  of  suears  and 

O 

starches.  These  consist  of  various  combinations  of  carbon,  hydrogen, 
and  oxygen  atoms  and  are  know'n  as  the  carbohydrates.  In  the 
]jrocess  of  food  making,  which  is  called  photosynthesis  (to  build 
up  by  means  of  light)  , the  waste  material  is  the  gas  oxygen  which  is 
essential  to  all  anitnal  life  both  on  the  land  and  in  the  waters.  This 
important  by-jrroduct  is  returned  to  the  atmosphere,  or  absorbed  by 
the  water  in  the  case  of  the  acpiatic  plants,  and  thereby  made  avail- 
able for  use  by  animals. 

Some  kinds  of  jdants  do  not  possess  the  green  chlorophyll,  and  there- 
fore they  are  unable  to  make  foods,  but  they  do  perform  other  useful 
biological  functions.  Fungi  of  all  kinds,  and  the  microscopic  bacteria, 
are  in  this  class  of  plants.  Some,  it  is  true,  cause  diseases  of  other 
plants  and  animals,  including  man;  but  many  others  perform  distinctly 
valuable  services.  One  of  these  essential  biological  functions  is  that  of 
bringing  about  the  decay  of  dead  plants  and  animals  and  the  return 
to  the  soil  and  to  the  atmosphere  of  their  inorganic  components.  If 
this  process  were  to  cease,  the  whole  surface  of  the  earth  would 
eventually  become  hopelessly  littered  w'ith  organic  remains  and  reach 
a point  where  living  things  woidd  find  it  impossible  to  exist  any  longer. 
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It  is,  therelore,  oi  vast  importance  in  the  cycle  ol  life.  The  mineral 
matter,  which  is  retnrnetl  to  the  soil  when  prodncts  of  life  decay,  is 
tised  over  and  over  again  by  other  living  things.  That  is  why  hnmiis 
enriches  the  soil  and  keeps  it  in  a state  of  productivity. 

One  of  the  elements  which  retinns  to  the  soil  tvhen  organic  matter 
decays  is  nitrogen.  Now  nitrogen  is  one  of  the  principal  constituents 
of  the  air,  comprising  as  it  does  approximate!)'  fonr-hfths  of  the  total 
volnme  of  the  atmosphere;  but  plants  are  not  able  to  rise  this  free, 
gaseous  form  of  nitrogen.  It  is  available  for  plant  use  only  in  the  form 
of  nitrates  present  in  the  soil  and  capable  of  being  dissolved  by  the 
water  in  the  soil.  Certain  bacteria  which  arc  found  in  the  soil  and 
in  the  root  nodules  of  plants  of  the  pea  family,  have  the  ability  to 
convert  this  free  nitrogen  into  the  usable  nitrates,  thus  making  it 
available  for  general  use  by  plants.  When  nitrogen  is  added  to  the 
carbon,  hydrogen,  and  oxygen  in  the  plant  “food  factory,”  another 
important  food  is  the  result.  This  is  protein.  Plants  also  use  small 
amounts  of  various  soil  minerals  such  as  iron,  calcium,  potassium, 
magnesium,  phosphorus,  and  sulphur;  and  animals  obtain  most  of 
these  essential  minerals  from  the  plant  foods  which  they  eat. 

W’e  have  already  stated  that  no  animal  has  the  ability  to  make  food. 
The  only  exceptions  are  certain  single-celled  flagellates  which  contain 
chlorophyll;  and  these  forms  are  on  the  borderline  between  the  plant 
and  animal  kingdoms.  Animals,  therefore,  are  dependent  tipon  the 
plant  world  for  all  ol  the  food  which  they  eat.  Some  animals,  it  is 
true,  derive  all  or  the  greater  portion  of  their  food  by  ilevouring  other 
animals.  Indirectly  even  these  flesh-eaters  are  dcjrendent  upon  plants, 
for  the  animals  upon  which  they  feed  are  usually  plant-eaters.  Mice, 
rabbits,  stjuirrels,  and  deer  are  for  the  most  part  herbivorous,  or  plant- 
eating forms.  These  species  are  in  turn  killed  and  utilized  as  food 
by  such  carnivorous,  or  predatory  forms  as  wolves,  foxes,  wildcats, 
weasels,  hawks,  and  owls.  In  the  water  the  same  thing  is  true  as  on 
the  land.  Small  aipiatic  animals  feed  upon  the  minute  plants,  and 
these  in  turn  are  eaten  by  larger  aquatic  animals.  The  waters,  like 
the  land,  would  soon  become  barren  of  life  if  plants  ceased  to  exist. 

VII.  The  Plant-Animal  Community 

Plants  and  animals  live  together  in  communities  much  as  men  do. 
We  olten  describe  the  group  of  plants  which  live  together  as  an 
association',  and,  of  course,  each  plant  association  has  living  in  it  a 
number  of  different  kinds  of  animals  ranging  from  relatively  simple, 
single-celled  forms  up  to  birds  and  mammals.  The  branch  of  biologi- 
cal science  which  deals  with  these  communities  of  plants  and  animals 
and  is  concerned  with  all  of  their  interrelationshi|)s  is  known  as 
ecology.  There  is  a great  deal  which  we  can  yet  learn  about  the 
ecological  relationships  of  even  the  most  common  and  familiar  birds 
and  mammals.  Practical  conservation  of  a great  many  species  awaits 
a more  complete  knowdedge  along  these  lines. 

A forest,  a meadow,  a marsh,  or  an  open  ]xmd  are  all  communities 
of  living  things.  Life  in  any  of  them  is  rather  complex.  There  are 
plants  of  all  kinds,  ranging  from  microscopic,  single-celled  ones  to  the 
larger  forms  of  flowering  plants.  Although  the  single-celled  forms 
usually  cannot  be  seen  with  the  naked  eye,  they  are  more  abundant 
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than  the  more  touspicuous  plants;  and  they  play  an  important  role 
in  the  lite  ol  the  tommnnitv.  I'he  same  may  also  be  said  ot  the 
simple,  single-celled,  or  microscopic  animals.  Let  ns  take,  for  example, 
a tract  of  forest  land.  It  is  much  more  than  a mere  aggregation  of 
trees  of  various  species,  sizes,  anti  ages.  In  addition  to  the  trees  there 
are  many  kinds  ol  shrnhs,  woody  vines,  tvikl  llowers,  ferns,  mosses, 
lichens,  algae,  anti  Inngi.  d here  are  myriatls  ol  microscopic  bacteria 
everywhere.  Some  ol  these  bacteria,  Inngi,  anti  even  flowei  ing  plants 
obtain  their  living  by  directly  attacking  other  lornis  of  living  things; 
anti  we  say  they  are  parasitic.  There  are  matiy  others  which  live 
entirely,  or  very  largely  on  the  tleatl  remains  of  other  living  things; 
anti  we  tei  in  them  as  saprophytic.  Afany  bacteria  and  fungi  cause  dis- 
eases of  other  plants  and  erf  animals;  while  ntnnerons  erthers  have  an 
important  role  to  play  by  clecomjrosing  their  tleatl  remains,  thus  bring- 
ing about  a return  to  the  soil  ol  snlrstances  which  can  be  nsetl  again 
by  other  living  things.  The  tinimal  life  jrresent  in  the  forest  ranges 
ail  the  way  from  single-celletl  prtito/oans  anti  tither  microsctipic  forms 
np  to  insects,  amphibians,  reptiles,  birds  and  mammals.  As  we  have 
jrrevionsly  pointed  out,  all  trf  these  animals  are  either  tlirectly  or 
indirectly  tlependent  upon  the  plants  for  their  food.  There  is  a great 
tleal  of  intertlepcntlence  among  the  living  things  in  the  forest  com- 
munity, or  any  t)ther  plant-animal  commnnity;  anti  the  various  things 
living  in  a commnnity  tend  to  keep  each  otlier  in  check.  You  have 
often  heard  this  relerrctl  to  as  the  tnihnice  of  iiature. 

Plant-animal  communities  are  very  largely  inlluenced  and  even  de- 
termined by  such  iattors  as  tenijierature,  amount  ol  rainfall,  and  the 
physical  nature  ol  the  soil.  'Lhese  communities  are  relatively  unstable 
and  are  subject  to  constant  changes.  Thus,  il  there  is  sufficient  moisttire 
and  a lavorable  average  temjterature  to  promcjte  tree  growth,  a forest 
community  may  extentl  its  bcjunclaries  by  invading  an  adjacent  grass- 
land community.  On  the  other  hand  a decrease  in  the  amount  of 
rainfall,  resulting  in  insufficient  moisture  for  lavorable  growth  of 
trees,  may  permit  the  grassland  community  to  extend  its  boundaries 
by  an  invasion  erf  forested  areas.  Ponds  are  constantly  being  invaded 
by  communities  of  plants  extending  their  ranges  out  from  the  shore; 
and  in  time  these  water  areas  tend  to  be  fdletl  in  bv  the  growth  of 
cegetation.  forming  bogs  and  marshes.  Marshes  are  invaded  by  forests, 
and  in  the  course  cjl  time  they  become  timbered  swamps.  Changes 
in  the  plant  life  are  also  accompanied  by  changes  in  the  animal  life. 
During  the  period  immediately  following  the  retreat  of  the  great 
glaciers  the  flora  and  fauna  here  in  Pennsylvania  were  no  doubt 
similar  to  those  at  present  foitntl  on  the  Arctic  tundras.  In  the  course 
of  time  these  northern  forms  were  crowded  out  by  other  s]recies  of 
plants  and  animals  moving  np  Irom  the  south,  d’hcre  is  evidence  that 
such  a movement  is  still  in  progress.  AVith  the  removal  of  the  original 
growth  of  white  pine  and  hemlock  the  land  was  largely  occupied  by 
a forest  of  hardwoods;  and  the  more  sotithern  oak-hickory  forest  asso- 
ciation seems  to  be  constantly  extending  its  range  northward,  replacing 
the  more  northern  lorest  types.  Under  natttral  conditions  these 
changes  progress  slowly,  but  man  has  often  broitght  about  very  rapid 
and  drastic  changes  through  such  jnactices  as  clearing  the  land  and 
drainage  of  water  areas. 

When  a lorest  is  cut  over  and  not  subjected  to  repeated  burnings. 
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the  land  soon  grows  np  again  with  trees.  In  some  cases  the  trees 
which  appear  will  not  be  the  same  as  those  tvhich  originally  occupied 
the  land.  The  retnrn  of  the  climax  or  permanent  type  of  vegetation 
is  olten  gradual  and  marked  by  a series  of  stages  in  development. 
Wdtere  the  original  forest  growth  is  cut  and  the  land  either  put  into 
cultivation,  or  subjected  to  repeated  and  thorough  burning,  the  return 
of  the  clima.x  tvpe  may  be  considerably  delayed.  Under  these  condi- 
tions it  is  preceded  by  a succession  of  plant  communities  all  of  which 
are  temporary  in  nature.  Olten  the  first  jilants  to  appear  will  be 
mosses,  lichens,  and  more  or  less  “weedy’'  grasses  and  herbs.  The 
second  stage  is  marketl  by  an  invasion  ot  shrubs  and  aggressive  species 
ol  trees:  blackberries,  blueberries,  sumachs,  fire  cherries,  and  the  aspens. 
This  stage,  or  succession,  may  persist  for  some  vears,  and  it  graduallv 
builds  tip  the  soil  so  that  seedlings  of  the  permanent  forest  trees  are 


When  the  land  is  subjected  to  repeated  burning,  the  return  to  the  climax  or 
permanent  vegetation  may  he  considerably  delayed. 

again  able  to  grow  there.  As  these  latter  species  become  established 
and  attain  maturitv,  thev  crowd  out  the  members  of  the  preceding 
association.  During  all  of  these  changes  in  the  plant  life  there  will 
be,  of  course,  changes  in  the  animals  inhabiting  the  area.  Most 
species  of  animals  have  definite  preferences  as  to  the  kind  ot  environ- 
ment thev  must  live  in,  and  the  changing  habitat  we  ha^•e  just  relerred 
to  tvill  result  iu  corresponding  changes  in  animal  populations. 

There  are  coimminities  of  plants  and  animals  in  the  water  as  well 
as  on  the  land.  Every  small  pool  ot  water,  even  those  of  a verv 
temporary  nature,  is  soon  inhabited  by  plants  and  animals.  'Within 
but  a fetv  days  a rain  pool  in  a meadow  may  literallv  teem  trith  living 
things.  There  will  be  large  numbers  of  microscopic  jdants  and  ani- 
mals: diatoms  and  desmids  which  provide  food  tor  legions  of 
protozoans,  rotifers,  and  crustaceans.  Manv  of  them  are  able  to  endure 
long  periods  of  drying:  and  with  the  return  of  water  they  resume  their 
activities,  often  completing  their  whole  life  cvcle  evithin  a tew  hours 
or  a few  days.  I hese  tiny  forms  of  plants  and  animals  of  course  also 
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exist  in  permanent  water  areas  as  well,  and  their  abundance  there  is 
absohitely  essential  to  the  larger  torms  of  life.  They  constitute  the 
"bread  and  butter’’  of  the  atpiatic  insects,  the  mollnsks,  and  of  the 
turtles,  frogs,  and  fishes.  In  the  open  rvater,  particularly  close  to  the 
surface,  theie  is  a large-lree-sivimming  connnnnity  of  plants  and  ani- 
mals which  are  referred  to  as  the  phiuktou.  For  the  most  part  these 
.lie  ol  micioscopic  si/e.  The  vegetation  snrroinuling  the  deeper  por- 
tion of  the  pond  ajjpears  on  /ones  in  the  following  order  from  the 
land;  (1)  A /one  of  acpiatic  or  marsh  shrubs  such  as  reclosier,  wil- 
Iciws,  poison  sumach,  huttonhush,  etc.:  (If)  A /cane  ol  wading-pfants 
which  are  rooted  in  shallow  water  such  as  the  cattails,  bur  reeds, 
picket  el  cveecl,  stvamp  loose-strife,  etc.;  (3)  A /one  of  platits  rooted  to 
the  bottom  but  with  leaves  emeigetit  or  lloating  on  the  snrlace  such  as 
the  water-lily,  spatterclock,  w'ater  shield,  and  some  of  the  {loncl-weecis; 
.ind  (1)  a /one  of  submerged  acpiatic  plants  which  are  rooted  to  the 
licjttom  or  Iree-lloating  such  as  the  waterweed  (Elodea)  , coon-tail, 
w.itei  celery  (\killisneria)  , and  certain  pond-weeds.  Each  of  these 
plant  associations  prervides  a suitable  habitat  lor  certain  species  of 
animals. 

VIII.  Wildlife  Habitats  and  Their  Importance 


The  k'nicl  of  place  in  which  an  animal  lives  is  called  "habitat.” 
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I'he  kind  of  ijlace,  or  type  of  territory,  in  which  an  animal  lives  is 
what  is  known  as  the  animal’s  habitat.  Each  and  every  animal  lives 
in  a particidar  habitat  because  that  en\ironment  meets  its  retpure- 
ments  for  living.  Animals  vary  witlely  in  respect  to  these  retpdrenients 
and  consetpiently  many  dilferent  habitats  are  chosen  by  the  various 
kinds  of  animals.  Wdiat  may  be  ideal  habitat  lor  some  species  will 
be  entirely  nnsuitable  for  many  others.  For  instance,  wide  expanses 
of  open,  grassy  field  or  mcatlows  will  satisfy  all  of  the  re(|uirements 
of  meadowlarks,  grasshopper  sparrows,  and  bobolinks;  bnt  they  will 
most  certainly  not  meet  the  habitat  reqnirements  of  such  forest  and 
woodland  species  as  the  wood  thrush,  scarlet  tanager,  and  red-eyetl 
vireo.  In  respect  to  the  choice  of  habitat  some  species  are  much  more 
exacting  than  are  others.  Many  birds  which  originally  lived  in  the 
forests  have  adapted  themselves  to  changes  brotight  about  by  man; 
and  they  have  found  new  habitats  in  groves  of  shade  trees,  in  orchartls, 
or  even  altout  his  home  grounds  and  buiklings.  Such  birds  as  the 
roltin,  house  wren,  catbird,  phoebe,  Itarn  swallow,  chimney  swift,  and 
the  crow  have  not  only  been  able  to  thrive  but  even  increase  in  num- 
bers as  a result  of  adaptation  to  the  new  environment.  On  the  other 
hand  there  are  some  other  species  which  apparently  have  not  been  able 
to  adapt  themselves  to  changing  conditions,  and  they  have  largely  dis- 
appeared with  the  recession  of  the  wilderness. 

Changes  which  take  place  in  the  environment,  thus  altering  the 
habitats  of  wildlife,  are  soon  reflected  by  changes  in  animal  popula- 
tions. A cultivated  held,  once  abandoned,  soon  grows  up  with 
“weedy”  plants  and  grasses  and  becomes  excellent  habitat  for  a num- 
ber of  birds  and  mammals  such  as  moles,  meadow  mice,  woodchucks, 
meadowlarks,  and  vesper  s}tarrows.  Wdthin  the  course  of  a few  years, 
if  left  undisturbed,  this  same  held  will  he  invaded  by  many  different 
kinds  of  shrubby  plants;  and  in  due  time  it  will  become  a veritable 
thicket  of  hawthorns,  sumachs,  blackberries,  blueberries,  witch  hazel, 
and  other  shrubs.  ^Vhen  it  reaches  this  thicket  stage,  it  will  no  longer 
be  suitable  habitat  for  many  of  the  held  s]tecies;  but  it  will  be  dis- 
covered and  populated  by  other  species  which  prefer  thickets  as  be  ing 
(piarters.  It  will  become  acceptable  habitat  for  cottontails,  quail,  tow- 
bees,  chats,  and  held  sparrows.  .\t  a later  period,  trees  such  as  aspens, 
fire  cherry,  birches,  maples,  and  ashes  will  come  in;  and  oaks  and 
hickories  may  put  in  their  appearance.  As  these  trees  grow,  they  will 
gradually  crowd  out  the  members  of  the  shrub  association;  and  we 
may  have  a fairly  dense  stand  of  saplings  with  little  or  no  under- 
brush. This  will,  of  course,  alter  the  environment  again  and  have  a 
marked  effect  upon  the  wildlife  population.  Birds  whose  habitat  is 
dense  foliage,  those  which  make  their  nests  and  seek  their  food  pri- 
marily in  the  crowns  of  trees,  will  be  the  jrrincipal  residents;  the  red- 
eyed vireo,  redstart,  scarlet  tanager,  and  yellow-billed  cuckoo  being 
outstanding  exanq)les. 

.\s  a ride  a dense,  thrilty  stand  of  nearly  even-aged  young  trees  offers 
little  inducement  to  wildlife.  \Ary  few  species  select  tliis  type  of 
habitat  largely  because  of  the  limited  amount  of  food  which  is  avail- 
able. It  offers  an  inducement  onlv  to  a small  number  of  birds  which 
feed  upon  insects  found  among  the  foliage  of  the  trees  themselves. 
As  the  timber  stand  matures  and  reaches  the  “old-age”  stage,  when 
openings  appear  due  to  the  falling  or  toppling  of  occasional  trees,  and 
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The  hohwhite  quail  thrives  where  man  cultivates  his  crops  provided 

he  leaves  a little  cover 


snags  and  stninps  l)ccoine  ninnerons,  tliere  will  be  a considerably 
larger  and  more  varictl  wildlife  popnlation.  Chickadees,  nuthatches, 
aiul  woodjjec kers,  will  fintl  the  decaying  trunks  and  dead  hndts  ideal 
loraging  gi<ninds  as  well  as  perlect  loiations  lor  nesting  holes.  Sqnir- 
lels,  raccoons,  and  wood  chicks  w'ill  fnul  suitable  den  and  nesting  sites, 
(rionse  and  wild  tin  keys  will  lind  berry-prodtK ing  shrubs  in  the  sunny 
openings.  l luis  eve  have  seen  that  with  each  sinceeding  stage  in  the 
develojjinent  ot  the  vegetation  the  enviicmnient  changed  and  that 
some  kinds  ol  birds  and  mammals  lonntl  suitable  habitat  conditions 
dining  each  stage.  W'e  must  not  think  that  these  stages  are  sharply 
delincd;  theie  is  a gradual  transition  Irom  one  to  another,  and  there 
is  .1  corresjjonding  gradnal  transition  in  the  animal  life  as  well. 

The  presence,  or  the  absence,  of  any  sjrecies  of  bird  or  animal  is 
\ery  largely  a matter  ot  the  presence,  cir  absence,  of  the  right  kind  of 
habitat.  \\’'oodcock  cannot  live  ont  in  the  middle  of  a dry  held,  and 
(|iiail  can't  live  in  the  middle  of  an  extensive  pine  lorest.  House 
Wiens  may  nest  in  a box  jilaced  in  a shade  tree  in  the  back  yard,  but 
longbillcd  marsh  wrens  must  have  wet  areas  covered  with  marsh  and 
a growth  ol  swamp  shrubs.  Xighthawks  often  do  nest  on  the  pebble- 
covered  Hat  root  to])s  of  city  buildings,  but  their  close  relatives  the 
whip-poor-wills  must  have  trticts  of  woodlands  where  they  can  make 
their  nests  cm  the  ground  among  dead  leaves  and  clnm}is  ot  terns, 
riie  cottontail  rabbit  and  the  bejb-white  cpiail  thrive  where  man 
cultivates  his  crops  jirovided  he  leaves  a little  cover,  but  the  varying 
hate  and  the  rnftecl  grouse  must  have  wilder  wcaoded  areas  in  order 
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to  exist.  Muskrats  must  have  marsh  or  other  water  areas  with  suffi- 
cient iootl  and  cover  provided  liy  cattails,  sedges,  ami  other  acjuatic 
plants.  Beavers  will  build  their  dams  and  establish  themselves  along 
streams  provided  there  are  convenient  growths  ol  alders  and  aspens 
to  furnish  food  and  building  material.  It  is  C[uite  evident  that  any 
animal  chooses  a habitat  which  will  provide  it  with  the  desired  kind 
ol  home  site,  an  adequate  supply  of  food,  and  with  proper  cover  to 
serve  as  protection  from  both  the  elements  and  its  natural  enemies. 

Any  program  intemled  to  benefit  wildlile  must  give  due  considera- 
tion to  the  importance  ol  wildlife  habitats.  \'ery  often  the  success 
or  the  failure  of  a wifillite  restoration  project  is  just  a matter  of  how 
much  attention  is  paid  to  the  habitat  recpiirements  of  the  species  under 
consideration.  W'e  cannot  expect  to  have  wildlile  without  having 
the  right  kind  of  wildlife  habitat  or  expect  to  get  very  far  along  with 
wildlife  restoration  unless  we  first  restore  the  tcildlife  habitats. 
Marshes  must  be  provided  for  wild  ducks,  rails,  gallinules,  and  musk- 
rats. Thickets  and  briar  patches  in  proximity  to  cultivated  fields 
are  essential  for  rabbits,  pheasants,  and  cpiail.  Growths  of  trees 
and  shrubs  along  the  streams  prewide  better  habitat  for  fish  life 
by  keeping  the  waters  cooler  and  attracting  numerous  insects  upon 
which  the  fish  may  feed.  Given  the  proper  habitat— an  abundance  of 
food  and  cover— and  adequate  i>rotection.  particularly  from  human 
influences,  most  species  of  wildlife  will  prosper  and  their  numbers 
will  increase  iqi  to  the  maximum  number  that  it  is  jtossilile  lor  a 
given  area  to  suppeart. 

IX.  Habitats  and  Carrying  Capacities 

The  first  reepurement  in  the  management  of  any  sttecies  of  wildlife 
is  that  of  providing  sulficient  and  proper  habitat.  I hc  exact  habitat 
recpiirements  must  be  determined  in  each  and  every  case;  and  the  land, 
or  water,  developed  -with  these  recpiirements  in  mind.  If  the  habitat 
recpiirements  of  certain  species  cannot  be  provided  in  a given  area, 
there  is  little  reason  to  hope  that  such  species  will  ever  become  estab- 
lished there:  and  it  is  best  to  devote  one’s  efforts  toward  developing 
the  area  for  species  which  will  find  suitable  habitat  and  be  able  to 
thrive.  No  amount  of  work  or  wishful  thinking  will  establish  a species 
on  land  where  the  basic  recpiirement— the  habitat— is  not  suitable  lor 
the  bird,  or  mammal,  concerned.  Habitats  may  be  develojied,  and 
a great  deal  may  be  accomplished  bv  their  improvement.  An  abund- 
ance of  the  right  kind  of  food  and  cover  plants  is  necessary  if  any 
species  of  wildlife  is  to  prosper. 

given  area,  no  matter  hewv  good  or  hoev  poor  food  and  cover 
conditions  may  be,  will  only  be  able  to  support  a limited  population 
of  a given  species.  The  size  of  this  population  is  very  largely  regulated 
by  the  cpiantity  of  food  and  cover  which  is  available.  In  our  en- 
thusiasm we  are  olten  prone  to  overlook  this  fact:  but,  nevertheless, 
a certain  tract  of  land  can  only  support  so  many  rabbits,  or  quail,  or 
deer.  We  are  often  disappointed  if  there  are  not  more  birds  or  bun- 
nies in  the  “back  forty”;  and  we  are  always  looking  around  for  some- 
thing to  blame  it  on,  usually  everything  but  the  food  and  cover  con- 
ditions. During  the  summer  months  the  food  and  cover  is  usually 
(piite  ample  and  the  area  is  able  to  support  fairly  large  populations. 
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lUii  wait  iiiuii  winter  comes,  and  the  vegetation  is  killed,  and  the 
trees  and  shrubs  are  shorn  ol  their  leaves.  Then  it  is  nsnally  quite 
a diilerent  st<jry.  Ihis  same  area  during  the  winter  months  is  able 
to  provide  iood  and  sidhcient  cover  lor  i)ut  a Iraction  ol  the  birds  and 
mammals  which  lived  there  epute  comlortably  during  the  summer. 
.V  certain  ntnnijer  ol  them  will  Ite  aitle  to  tind  loot!  and  cover  and 
remain  in  relative  security  until  the  coming  ol  spring.  The  nundjer 
ol  indivitluals  ol  a species  which  the  area  is  able  to  support  with  salety 
throtigh  the  winter  months  is  known  as  the  carrying  capacity  ol  that 
paiticular  area. 

W’e  know  now  that  it  is  unwise,  and  certainly  not  within  the  princi- 
ples ol  good  management,  to  pei  init  any  wildlite  population  to  exceed 
the  carrying  capacity  ol  the  land.  Nature  tends  tcj  remove  the  sur- 
plus il  it  is  not  hai  vested  and  utilized  by  man.  Excess  populations 
may  be  driven  into  cjther  adjacent  areas,  sometimes  throtigh  strile 
within  the  species  itsell.  Overpojmlaticm  olten  results  in  premature 
depletion  ol  the  Iood  supply  winch  will  in  turn  result  in  wholesale 
staivation,  weakening  ol  the  remaining  individuals,  and  decimation 
ol  their  numbers  thiongh  disease,  predation,  or  adverse  weather  con- 
ditions. In  some  cases  the  habitat  may  be  impaired,  or  in  extreme 
instances  largely  destroyed  particnlarly  where  browsing  animals  such 
as  deer  are  concerned. 

Let  us  look  at  what  has  happened  in  tlie  Pennsylvania  deer  herd. 
Starting  with  an  almost  negative  population  ol  these  animals,  and 
with  only  meager  restocking,  a tremendous  pojndation  was  built  up 
in  the  ccanrse  ol  less  than  thirty  years.  Ehis  was  jxirtially  cltie  to  the 
eilective  system  ol  protection— the  abolition  ol  indiscriminate  hunting 
practices,  the  establishment  ol  a relnge  system,  etc.— but  their  almost 
jdienomenal  ccarneback  was  largely  due  to  extremely  favorable  natural 
lactors.  1 hirty  or  forty  years  ago  the  more  or  less  recently  cut-over 
lands  were  covered  with  extensive  thickets  of  sprout  growth  and 
shrubs  which  constituted  the  very  best  kind  ol  cleei  habitat  to  be  lound 
.inywhere.  .\s  a tonsecpience  the  deer  mtdtiplied  rapidly.  All  ol  the 


Thickets  and  briar  patches  in  close  proximity  to  cultivated  fields 
are  essential  for  rabbits 
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"Over  large  areas  deer  hues  began  to  appear  in  the  forests." 


time  that  this  deer  herd  was  increasing  the  new  iorests  were  growing 
up.  As  the  forests  grew  out  of  the  sapling  stage,  there  was  less  and  less 
browse  available  lor  more  and  still  more  deer.  I'hen  it  happened;  the 
crisis  came.  Over  large  areas  deer  lines  began  to  appear  in  the  forests. 
Deer  began  to  starve.  At  the  beginning,  the  carrying  capacity  of  the 
land  was  extremely  high;  but  in  the  natural  course  of  forest  develop- 
ment it  became  less  and  less.  The  deer  herd,  being  now’  greatly  in 
excess  of  the  carrying  capacity,  actually  ate  itself  out  of  “house  and 
home”  and  olten  ruinetl  the  habitat  of  other  forest  species  such  as 
wiki  turkeys  and  ruffed  grouse. 

Pennsylvania  sportsmen  have  always  taken  great  pride  in  their  deer 
herd.  Now,  whether  we  like  it  or  not,  the  fact  remains  that  the  deer 
will  have  to  be  kept  down  to  the  present  carrying  capacity  of  the 
deer  range,  not  what  it  was  ttvo,  or  three,  or  four  decades  ago.  There 
can  always  be  deer  but  not  the  plague  of  deer  we  have  witnessed  dur- 
ing the  past  ten  years  or  so.  It  is  within  the  interests  of  all  concerned, 
including  the  interests  of  the  deer  themselves,  that  they  be  kept  within 
the  actual  carrying  capacity  of  the  range.  This  has  been  amply 
demonstrated  in  Pennsylvania  and  elsewhere,  and  we  must  be  sensible 
in  the  matter  as  far  as  tlie  future  is  concerned. 

We  fail  too  olten  to  recognize  the  importance  of  habitats  and  the 
significance  of  carrying  capacities,  jiarticularly  in  our  zeal  to  increase 
the  game  species.  Sportsmen  are  prone  to  release  more  expensively 
pen-raisetl  or  imported  stock  on  a piece  of  land  than  it  can  possibly 
carry  with  security,  and  then  wonder  what  has  happened  to  them  when 
the  open  season  comes  around.  Many  of  us  expect  every  field  to  be 
full  of  rabbits  and  every  thicket  to  be  alive  with  birds,  and  we  are 
■quick  to  blame  everything  and  everybody  if  they  aren't  there. 
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X,  What  About  Predators? 

Pel  haps  the  most  controversial  subject  in  the  whole  held  ot  wild- 
lile  c onseiAation  is  that  ol  predators  and  the  ellects  ol  predation. 
Opinions  regarding  the  siihject  are  voltnninotis;  hut  many,  it  not 
indeed  most  ot  them,  are  either  entirely  biased  or  lonnded  upon  tar 
too  little  hutual  e\iden(e.  Predator-jrrey  rehitionships  are  not  at  all 
completely  understood,  even  by  the  best  trained  wildlitc  biologists. 

Many  theories  have  been  advanced  to  explain  the  lunction  of 
jrredatoiy  species  and  their  relation  to  other  torms  ot  wildlife.  Most 
ol  these,  however,  are  supported  by  tew  acttial  lacts  and  very  little 
scientilit  evidence.  Some  claim  that  predators  Jtlay  ;m  imperrtant  role 
in  the  “btdance  ol  nature";  that  preclators  are  ;m  imjioitant  tactejr  in 
controlling  and  limiting  animal  populations,  thus  preventing  a species 
irom  becoming  overabundant.  Another  explanation  is  that  preclation 
is  highly  selective:  that  predators  rentier  a sort  ot  special  service  to 
the  species  preyed  upon  by  the  removal  ot  the  sick,  ;ind  weak,  and 
incompetent  individuals  ;md  that  the  virility  ot  the  Hock  or  herd  is 
thereby  maintained  at  a maximum,  d here  may  be  s(mie  sound  reason- 
ing behind  all  ol  these  theoiies,  but  so  tar  none  ot  them  have  acttially 
been  proven  scientifically. 

Strictly  Irom  the  biologictd  viewpoiirt  eveiy  licing  thing  has  its 
plate  in  the  world  ot  living  things.  I'heie  is  no  good  or  bad  among 
them.  Each  and  every  living  thing  (dls  its  own  little  niche  in  the  whole 
picture  ot  life,  or  “web  ol  lile"  ;is  it  is  often  called.  There  can  be  no 
doid)t  that  predatory  animals  have  a jrlace  in  this  natural  set-up;  that 
they  perloi  in  certain  definite  functions  and  perform  useful  roles  under 
strictly  nattiral  conditions  which  are  not  disturbed  by  man.  Man, 
however,  h;is  vastly  altered  many,  jrerhajjs  even  most,  ot  the  original 
ecologic.d  relationships,  tie  has,  over  large  aretis,  greatly  decimated 
Ol  even  wholly  eliminated  the  origimd  wild  herds  ol  mammals  and 
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the  huge  Hocks  of  wild  fowl.  He  has  largely  replaced  these  wild 
species  tvith  his  domestic  herds  and  flocks  upon  tvhich  he  depends 
for  a good  share  of  his  living.  From  the  human  point  of  view  the 
■wild  birds  and  mammals,  and  all  other  forms  of  life  as  "^vell,  har  e come 
to  be  looked  upon  as  being  either  “beneficial'’  or  “injurious"  accord- 
ing to  horv  they  affect  man’s  orvn  livelihood  or  interests. 

I'here  are  a ferv  persons  who  look  upon  predators  rvith  purely 
sentimental  reasoning;  but  the  majority  of  us  are  entirelv  too  prone, 
and  too  quick,  to  condemn  all  predators  as  “enemies.”  If  a harvk  or 
a rveasel  happens  to  kill  some  of  the  members  of  the  barnyard  flock, 
the  average  farmer  is  unhesitant  about  condemning  all  harvks  and 
rreasels.  Similarly,  the  average  hunter,  tqron  witnessing  any  act  of 
predation  upon  a game  species,  is  quick  to  condemn  all  predatory 
species  as  “vermin."  l ire  fisherman  quite  often  looks  upon  the  fish- 
eating species  as  serious  menaces  to  fish  life  and  blames  them  for  his 
inability  to  catch  a full  creel.  It  is  often  so  easy  for  us  to  put  the 
blame  on  predators  that  ue  oterlook  the  reallv  vital  factors  which 
contribute  to  so  much  of  the  poor  hunting  and  the  poor  fishing.  Dur- 
ing recent  years  many  scientific  investigations  have  been  made  in  order 
to  determine  those  factors  which  are  largely  responsible  for  local 
failures  of  various  game  species.  In  not  a single  one  of  these  tvas  it 
proven  that  predators  were  a serious  factor  in  limiting  the  population 
of  the  game  species,  but  in  nearly  every  case  it  was  proven  that  the 
carrying  capacity  of  the  land  was  the  primary  factor. 

Extensive  studies  made  by  Dr.  Paul  R.  Frrington  on  the  bobwhite 
cputil,  both  in  Iowa  and  in  ^Visconsin,  have  proven  that  evinter  survival 
of  these  birds  very  largely  depends  u]ion  the  presence  of  an  adequate 
supply  of  natural  food  and  cover.  It  is  only  when  the  quail  enter 
a winter  season  rvith  a population  much  above  that  which  the  land 
can  safely  carry  that  losses  from  jnedation  are  heavy.  Furthermore, 
these  studies  have  revealed  the  fact  that  this  surjrlus  population  would 
be  removed  by  other  natural  factors,  such  as  disease,  if  it  were  not 
removed  by  predators.  Many  other  scientific  investigations,  based 
upon  studies  of  other  species,  have  resulted  in  practically  the  same 
conclusions.  If  any  population  is  safely  •within  the  carrying  capacity 
of  its  range,  predators  rvill  have  verv  little  effect  upon  the  security  of 
its  members.  If,  on  the  other  hand,  a jmpulation  is  much  greater 
than  the  carrying  capacity  of  its  range,  the  excess  will  be  rendered 
vulnerable  to  a nundDer  of  natural  factors  which  ^vill  tend  to  remove 
them.  Predators  are  but  one  of  these  factors.  From  all  of  the  tacts 
at  hand,  it  is  evident  that  the  time  and  money  so  often  spent  on 
ineffectual  “vermin  control"  campaigns  woidd  be  of  infinitely  more 
benefit  to  any  species  of  wildlife  if  it  were  spent  on  efforts  to  improve 
food  and  cover  conditions  for  that  species. 

Under  certain  conditions  some  control  mav  have  to  be  exercised 
over  predators.  It  certainly  would  be  difficult  to  convince  the  farmer 
who  has  been  steadily  losing  his  chickens  to  some  species  of  predatorv 
animal  that  he  shouldn’t  take  stern  steps  to  stop  the  depredations. 
That  isn’t  the  same  as  saying  that  all  kinds  of  predators  should  be 
killed  indiscriminatelv.  We  have  been  doino;  that  for  some  time.  In 
spite  of  the  fact  that  tve  have  known  for  a long  time  that  most  of  our 
hawks  and  owls  are  beneficial  as  far  as  their  food  habits  are  concerned, 
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we  continue  to  j^ersecuie  these  Itiitls  without  hesitation.  We  haven’t, 
that  is  the  most  oi  ns  haven't,  taken  the  time  or  put  iorth  the  effort 
to  learn  one  hawk  from  another,  to  leain  friend  from  foe.  Local  con- 
ditions do,  of  couise,  otcasionally  arise  when  some  control  measures 
ate  necessary;  but  we  must  not  assume  that  such  conditions  are  general 
or  that  they  are  jnstilic  ation  for  the  widespread  persecution  of  preda- 
tory species. 

.\s  far  as  predatory  species  are  concerned  there  can  he  very  little 
doubt  but  that  man's  economic  considerations  will  always  be  para- 
mount. d'hcre  are,  ol  course,  cjther  values,  much  less  tangible,  which 
must  also  be  given  some  consideration.  There  are  folks  who  enjoy 
seeing  a hatvk  circling  high  in  the  air  just  as  much  as  the  sportsman 
enjoys  that  sudden,  exjdosive  whir  of  wings  as  a covey  of  cpiail  takes 
wing.  1 here  are  those  among  ns  who  enjoy  the  beauty  ot  the  egret 
as  much  as  the  fisherman  enjoys  catcliing  a big  bass.  More  and  more, 
we  are  cciming  to  attach  esthetic,  ecluc aticjnal,  and  inspirational  values 
to  tvildlile.  I'hat  shcmlcl  go  a long  way  totvard  thwarting  some  of  our 
otheitvise  desti  iictive  tencleucies.  Xo  sjwcies  of  tvilcllile  existing  today, 
predator  or  othenvise,  shoitld  be  sacrificed  as  were  the  passenger 
pigeon,  the  heath  hen,  and  the  Carolina  parocpiet. 


iMosf  of  our  hawks  are  beneficial  as  far  as  their  food  habits  are  concerned. 
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XI.  Wildlife  for  the  Future 

Two  things  are  absolutely  essential  if  we  are  going  to  assure  secure 
wildlife  jiopulations:  (1)  the  provision  of  sufficient  and  suitable  wild- 
life habitats,  and  (2)  the  reservation  of  adecjuate  breeding  stocks. 
\\"e  have  already  discussed  the  importance  of  the  wildlife  habitat. 
That  is  the  first  essential  in  any  program  of  wildlife  management. 
It  is,  of  course,  necessary  to  maintain  adequate  breeding  reserves  to 
inhabit  this  land.  Xo  amount  of  habitat,  no  matter  how  excellent 
it  may  be,  no  number  of  reluges,  or  areas  set  aside  to  benefit  wildlife 
will  be  of  value  unless  the  birds  and  the  mammals  are  there  to  use 
them.  Marsh  areas  won't  protluce  ducks  if  there  are  no  ducks  to 
inhabit  them.  Adecpiate  numbers  ol  ducks,  or  grouse,  or  tpiail,  or 
muskrats,  or  any  other  species  must  be  left,  after  tlte  hunting  or  trap- 
ping season,  to  live  ami  to  reproduce  their  kind.  Game  laws  arc 
intended  to  regulate  the  take  of  the  various  kinds  of  wildlife,  so  that 
these  adequate  breeding  reserves  may  be  assured;  but  stub  laws  do 
not  always  meet  the  local  requirements.  I.ocal  conditions  may  often 
warrant  lower  bag  limits  than  those  which  are  “allow'ed  by  law."  It 
is  largely  up  to  the  individual  landowners  and  the  local  sjjortsmen  to 
determine  just  how  much  can  be  harvested  without  doing  harm  to  the 
breeding  reserves  in  any  particidar  locality.  In  no  case  shoidd  the 
harvest  exceed  the  annual  crop  of  a species. 

As  pointed  out  previously,  there  are  numerous  possibilities  afforded 
us  to  improve  wildlife  conditions  in  our  respective  localities.  Im- 
provements which  are  made  in  the  wildlife  habitat  seldom  will  residt 
in  benefits  to  wildlife  alone  but  will  result  in  many  other  benefits  stu  b 
as  the  control  of  soil  erosion,  the  provision  of  tvatcr  for  crops  ami 
livestock,  and  the  creation  of  additional  recreation  areas.  \'ery  often 
the  landowner  will  be  able  to  derive  additional  sources  of  iuconie  from 
these  wildlife  lands.  In  this  respect  we  might  mention  such  possi- 
bilities as  the  sale  of  props,  poles,  and  Christmas  trees  from  judicious 
thinning  operations:  the  leasing  of  hunting  or  of  trapping  rights. 
.-\s  a rule,  if  lands  are  properly  managed  for  wdldlife,  they  can  be  made 
to  pay  their  own  way.  At  the  present  time  there  are  many,  many 
acres  which  are  a first  class  liability  to  their  owners  because  they  are 
not  producing  anything  of  any  value  whatsoever. 

On  almost  any  farm  there  are  some  idle  acres  which  could  be  profit- 
ably developed  for  wildlife.  Lands  which  are  too  poor,  too  wet,  or 
too  steep  for  cultivation  are  well  adapted  for  just  such  a jiurpose. 
Lands  which  are  badly  eroding  certainly  need  pronqR  attention;  and 
erosion  can  be  controlled  by  the  restoration  of  a rnore  or  less  permanent 
cover  of  vegetation  such  as  trees,  shrubs,  and  grass.  This,  of  course, 
will  benefit  wildlife  through  an  increase  in  the  amount  of  food  and 
cover  such  plantings  allord.  Farmers  should  be  encouraged  to  leave 
a little  brush  here  and  there,  particularly  along  roadsides  and  fence 
rows.  Banks  of  streams  shoulcl  be  left  with  permanent  wootly  cover, 
or  planted  with  trees  and  shrubs,  to  aid  in  controlling  the  erosion. 
The  planting  of  nut-bearing  trees  and  of  berry-producing  shrubs  is 
highly  recommended.  ;\.ll  of  these  practices  will  result  in  the  improve- 
ment of  the  wildlife  habitat  with  clirect  benefit  to  song  and  insectivo- 
rous birds  as  well  as  the  game  species. 
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\\"ater  areas  are  ahvays  an  asset  il  they  are  properly  managed,  d'lie 
creation  ol  small  ponds,  oiten  in  connection  with  the  control  of  soil 
erosion,  is  becoming  commonplace,  dhese  ponds  may  serve  a multi- 
ttitle  ol  uses  aside  Irom  being  storage  places  lor  water;  they  afford 
tvatering  places  lor  domestic  stock,  as  areas  lor  ftsh  prodnction,  pro- 
vide desirable  recreational  sites,  etc.  There  are  many  wet  spots  and 
small  marsh  areas  which  conkl  be  tlevclopetl  lor  wildlile.  Even  small 
areas,  an  acre  or  two  in  extent,  il  properly  managed  are  tvorth  tvhile 
as  they  provitle  excellent  habitat  lor  such  marsh-dwelling  birds  as  the 
rails,  gallinides,  and  certain  species  ol  thicks.  Many  marsh  areas  yield 
an  animal  Inr  crop  that  favorably  compares  with  crop  yields  on  ecpiiva- 
lent  acreages  ol  cnltivated  lands.  \Ve  no  longer  need  to  consider 
marsh  areas  as  waste  laiul.  They  have  tremendous  possibilities  and 
can  be  matle  to  more  than  pay  their  own  way. 

W'ooded  areas  are  likewise  a \ahtable  asset.  Dense  woods,  par- 
tictdarly  those  ol  pure  stantls,  are  ol  relatively  little  wildlile  value. 
Wootllands  in  which  there  are  nnmcrotis  openings  are  better  from 
the  wildlile  standpoint.  Where  areas  are  being  replanted  with  trees, 
tine  consitleration  should  be  given  to  wildlife  needs.  Extensive  areas 
plantetl  to  eveigreens,  such  as  pines  and  sjrrnces,  will  in  time  have 
practically  no  value  to  wildlife.  Mixed  plantings  of  various  hard- 
wood species  and  conifers  are  mtich  to  be  jnelerred.  Where  extensive 
jdantings  are  to  Ire  made,  it  wotild  be  tvell  to  leave  small,  scattered 
implanted  areas  and  to  encourage  the  growth  of  berry-  and  nut- 
produting  shrubs  in  such  areas  as  an  incentive  to  wildlife.  Timber 
stands  can  often  Ire  inijrKrved  for  wikllife  by  selective  ctittings  or 
thinnings,  but  species  of  trees  tvliich  are  vahiablc  as  wikllife  food  pro- 
ducers shotild  not  be  eliminated,  d’he  culling  otit  of  all  trees  with 
natural  cavities  is  to  be  discouraged.  Den  trees  should  always  be 
spared. 

Any  serious  attempt  to  manage  kinds  and  improve  environmental 
coiulitions  lor  wildlife  is  necessarily  founded  upon  a sound  knowledge 
ol  the  underlying  biological  principles.  There  is  still  a great  deal  that 
is  unknown  regarding  the  variotis  wikllife  species  and  their  ecology, 
d his  is  time  not  only  of  some  rare  and  seldom  encountered  species 
but  also  of  nuiny  ol  the  commoner  game  ami  lur-bearing  mammals 
and  game  birds.  The  more  knowledge  we  have  ol  the  individual  needs 
ol  a species  the  more  complete  will  otir  success  be  in  the  management 
of  that  species:  be  it  birtl,  or  mammal,  or  fish.  We  are  constantly 
making  progress  in  this  knowledge  through  our  wildlife  research, 
and  in  the  future  we  should  have  a much  better  basis  for  the  manage- 
ment of  the  variotis  sjrecies.  In  any  program  of  this  sort  cooperation 
is  reejuired  of  all  interested  indivithials;  and  this  includes  the  farmer, 
forester,  soil  conservationist,  hunter,  trapper,  angler,  and  naturalists, 
both  professional  and  amateur.  If  we  are  ever  to  achieve  a genuine 
solution  to  our  conservation  problems,  all  mtist  work  together. 


